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,QWHJUDWLRQ�RI�$GPLQLVWUDWLYH�'DWD�ZLWK�6XUYH\�DQG�&HQVXV�'DWD

0LFKDHO�7UDQW

6WDWLVWLFV�&DQDGD��$JULFXOWXUH�'LYLVLRQ

3DWULFLD�:KLWULGJH

6WDWLVWLFV�&DQDGD��%XVLQHVV�6XUYH\�0HWKRGV�'LYLVLRQ

$%675$&7���6WDWLVWLFDO�V\VWHPV�DUH�D�FRQVHTXHQFH�RI�HYROXWLRQ��DQG�WKH�OHYHO�RI�GDWD�LQWHJUDWLRQ�WKDW�LV�DFKLHYHG�LV�RIWHQ�DQ

LQGLFDWLRQ�RI�WKH�GHJUHH�RI�V\VWHP�GHYHORSPHQW���$OPRVW�DOO�QDWLRQDO�VWDWLVWLFDO�DJHQFLHV�LQ�WKH�ZRUOG�LQWHJUDWH�DGPLQLVWUDWLYH�GDWD

ZLWK�WKHLU�VXUYH\�DQG�FHQVXV�LQIRUPDWLRQ�WR�VRPH�GHJUHH�LQ�RUGHU�WR�FRPSOHPHQW��VXSSOHPHQW�RU�UHSODFH�VXUYH\�LQIRUPDWLRQ��RU�WR

DVVLVW�ZLWK�IUDPH�PDLQWHQDQFH���7KLV�SDSHU�UHFRQVWUXFWV�WKH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�WKH�&DQDGLDQ�DJULFXOWXUDO�VWDWLVWLFDO

V\VWHP�DV�LW�UHODWHV�WR�WKH�H[SDQGLQJ�DQG�LQFUHDVLQJO\�LPSRUWDQW�UROH�RI�DGPLQLVWUDWLYH�GDWD�

7KH�GHJUHH�WR�ZKLFK�DGPLQLVWUDWLYH�GDWD�DUH�LQWHJUDWHG�GHSHQGV�RQ�D�QXPEHU�RI�IDFWRUV��WKH�PRVW�LPSRUWDQW�EHLQJ������WKH�GHJUHH

RI�PDWXULW\�RI�WKH�FRXQWU\·V�VWDWLVWLFDO�V\VWHP������WKH�TXDOLW\�DQG�WKH�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�IURP�WKH�JRYHUQPHQW·V

DGPLQLVWUDWLYH�DQG�UHJXODWRU\�SURJUDPV������ZHOO�WUDLQHG�DQG�H[SHULHQFHG�VWDII������IXQGLQJ��DQG�����FRRSHUDWLRQ�DPRQJ

JRYHUQPHQW�DJHQFLHV���0RVW�FRXQWULHV�DSSHDU�WR�KDYH�JRQH�WKURXJK�DQ�HYROXWLRQDU\�SURFHVV�LQ�HVWDEOLVKLQJ�WKHLU�DJULFXOWXUDO

VWDWLVWLFDO�V\VWHP�DQG�PRVW�V\VWHPV�DUH�GHYHORSHG�ZLWK�DQ�LQWHUQDO�FDSDFLW\�IRU�UHQHZDO�DQG�DGMXVWPHQW���7KLV�DOORZV�WKHP�WR

UHVSRQG�WR�FKDQJLQJ�FRQGLWLRQV�DQG�QHHGV��DQG�WR�UHPDLQ�UHOHYDQW���7KH�DFWXDO�URXWH�WKDW�LV�IROORZHG��KRZHYHU��LV�KLJKO\

GHSHQGHQW�RQ�WKH�DPRXQW�RI�UHVRXUFHV�DYDLODEOH�IRU�WKH�SURJUDP��WKH�DYDLODELOLW\�RI�H[SHULHQFHG�SURIHVVLRQDOV�WR�GHYHORS�DQG

PDLQWDLQ�WKH�V\VWHP��DQG�WKH�VWDWLVWLFDO�WRROER[�WKDW�WKH\�DUH�DEOH�WR�XVH�

�� ,QWURGXFWLRQ

$OPRVW�DOO�WKH�QDWLRQDO�VWDWLVWLFV�DJHQFLHV�LQ�WKH�ZRUOG�LQWHJUDWH�WKHLU�DGPLQLVWUDWLYH�GDWD�WR�VRPH�GHJUHH

ZLWK�WKHLU�VXUYH\�DQG�FHQVXV�LQIRUPDWLRQ���7KH�IRFXV�RI�WKLV�SDSHU�LV�D�GHVFULSWLRQ�RI�WKH�VWDWLVWLFDO

LQLWLDWLYHV�XVHG�LQ�&DQDGD�WR�VHDUFK�IRU�EDQNV�RI�DGPLQLVWUDWLYH�GDWD�WR�UHSODFH�RU�FRPSOHPHQW�ZKDW�KDV

WUDGLWLRQDOO\�EHHQ�FROOHFWHG�XVLQJ�VXUYH\�DQG�FHQVXV�LQIRUPDWLRQ���0XFK�RI�WKH�VWDWLVWLFDO�LQIRUPDWLRQ�LQ

DQ\�QDWLRQDO�VWDWLVWLFDO�V\VWHP�FRPHV�IURP�DGPLQLVWUDWLYH�VRXUFHV���6WDWLVWLFV�RQ�ELUWKV�DQG�GHDWKV�

LPPLJUDWLRQ�DQG�HPLJUDWLRQ�DUH�DOPRVW�DOZD\V�FRPSLOHG�IURP�DGPLQLVWUDWLYH�VRXUFHV���6LPLODUO\

FXVWRPV�GRFXPHQWV�RQ�LPSRUWV�DQG�H[SRUWV�IRUP�WKH�EDVLV�RI�LQIRUPDWLRQ�RQ�WUDGH�LQ�DJULFXOWXUH�DQG

IRRG�SURGXFWV���7KLV�SDSHU�UHFRQVWUXFWV�WKH�GHYHORSPHQW�DQG�HYROXWLRQ�RI�WKH�&DQDGLDQ�DJULFXOWXUDO

VWDWLVWLFDO�V\VWHP�DV�LW�UHODWHV�WR�WKH�LQWHJUDWLRQ�RI�LQIRUPDWLRQ�DQG�WKH�H[SDQGLQJ�DQG�LQFUHDVLQJO\

LPSRUWDQW�UROH�RI�DGPLQLVWUDWLYH�GDWD�

7KH�XVH�RI�DGPLQLVWUDWLYH�LQIRUPDWLRQ�LV�VHOGRP�GLVFUHWLRQDU\���,Q�WKH�IRUPDWLYH�\HDUV�RI�DQ\�VWDWLVWLFDO

DJHQF\��DGPLQLVWUDWLYH�GDWD��VXFK�DV�WUDGH�GDWD��KDYH�D�FHQWUDO�UROH�LQ�WKH�VWDWLVWLFDO�V\VWHP���7KH�GDWD

DUH�FRVW�HIIHFWLYH�WR�FROOHFW�DQG�FRPSLOH��DQG�WKH�LQIRUPDWLRQ�RQ�WKH�GRFXPHQWV�LV�UHDVRQDEO\�UHOLDEOH��

,Q�WKH�FDVH�RI�LPSRUW�DQG�H[SRUW�GDWD�IRU�DJULFXOWXUDO�SURGXFWV��QR�EHWWHU�VRXUFH�LV�OLNHO\�WR�H[LVW���)RU

RYHU�����\HDUV��FXVWRPV�EDVHG�GDWD�RQ�H[SRUWV�DQG�LPSRUWV�KDYH�SURYLGHG�YDOXDEOH�LQIRUPDWLRQ

UHJDUGLQJ�WKH�PDUNHWV�IRU�JUDLQV�DQG�OLYHVWRFN���)RU�DOPRVW����\HDUV��DGPLQLVWUDWLYH�GDWD�RQ�WKH�JUDLQ

WUDGH�KDYH�EHHQ�LQWHJUDWHG�ZLWK�FHQVXV�DQG�VXUYH\�VWDWLVWLFV�LQ�D�VLPSOH�VXSSO\�GLVSRVLWLRQ�HTXDWLRQ�WR

DVVLVW�LQ�HVWLPDWLQJ�WKH�DPRXQW�RI�JUDLQ�UHTXLUHG�WR�PHHW�GRPHVWLF�GHPDQG�

'HPDQG� �I�3URGXFWLRQ����,PSRUWV�²�([SRUWV����6WRFNV�²��)RRG���)HHG���6HHG���:DVWH���'RFNDJH��

$GPLQLVWUDWLYH�GDWD�DUH�SHUYDVLYH�DQG�WKH�VWDWLVWLFDO�V\VWHP�VKRXOG�UHFRJQLVH�WKHLU�H[LVWHQFH�DQG�WDNH

DGYDQWDJH�RI�WKHLU�DYDLODELOLW\���$OO�DYDLODEOH�DQG�UHOHYDQW�GDWD�DUH�KDQGOHG�EHVW�LI�WKH\�DUH�FRQIURQWHG

DQG�UHFRQFLOHG�ZLWKLQ�WKH�FRQWH[W�RI�WKH�VWDWLVWLFDO�V\VWHP�LQ�WHUPV�RI�D�EDODQFH�VKHHW�RU�LQSXW�RXWSXW

IUDPHZRUN���,I�WKLV�LV�QRW�WKH�FDVH��GDWD�XVHUV�ZLOO�HYHQWXDOO\�PDNH�XVH�RI�WKH�LQIRUPDWLRQ�WR�FKDOOHQJH
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WKH�V\VWHP�ZKHQ��IRU�H[DPSOH��HVWLPDWHG�JUDLQ�H[SRUWV�H[FHHG�WKH�VXP�RI�GRPHVWLF�VXSSOLHV��RU�ZKHQ

OLYHVWRFN�HVWLPDWHV�DUH�LQVXIILFLHQW�WR�VXSSRUW�UHSRUWHG�VODXJKWHU�OHYHOV��RU�FRQVXPSWLRQ�H[FHHGV�VXSSO\��

7KH�VWDWLVWLFDO�V\VWHP�VKRXOG�EH�LQWHUQDOO\�FRQVLVWHQW��FUHGLEOH�DQG�PDNH�VHQVH���,QWHJUDWLQJ�WKH�GDWD�

LUUHVSHFWLYH�RI�WKH�VRXUFH��LV�DQ�HVVHQWLDO�IXQFWLRQ�RI�WKH�VWDWLVWLFLDQ�

$Q�LQYHQWRU\�RI�D�QDWLRQ·V�VWDWLVWLFDO�LQIRUPDWLRQ��HYHQ�LQ�FRXQWULHV�ZLWK�QR�GLVFHUQLEOH�VWDWLVWLFDO

SURJUDPV��ZLOO�XQFRYHU�D�VXUSULVLQJ�DPRXQW�RI�DGPLQLVWUDWLYH�LQIRUPDWLRQ���,Q�DGGLWLRQ��DV�LQ�WKH

H[DPSOH�RI�FXVWRPV�GDWD��VLWXDWLRQV�ZLOO�RFFXU�ZKHUH�WKHUH�ZLOO�EH�PRUH�WKDQ�RQH�HVWLPDWH��

$JULFXOWXUDO�LPSRUWV�DUH�D�JRRG�H[DPSOH���2QH�HVWLPDWH�ZLOO�EH�DYDLODEOH�IURP�WKH�&DQDGD�&XVWRPV

GDWD�RQ�LPSRUWV�DQG�DQRWKHU�IURP�WKH�VXP�RI�WKH�H[SRUWV�WR�&DQDGD�WDEXODWHG�IURP�GDWD�SURYLGHG�E\�LWV

REOLJLQJ�WUDGLQJ�SDUWQHUV�

0DNLQJ�HIIHFWLYH�XVH�RI�DGPLQLVWUDWLYH�GDWD�IRU�VWDWLVWLFDO�SXUSRVHV�LV�D�FKDOOHQJH���6WDWLVWLFDO�V\VWHP

QHHGV�DUH�QRW�QRUPDOO\�KLJK�RQ�WKH�SULRULW\�OLVW�RI�PRVW�DGPLQLVWUDWLYH�GDWD�V\VWHP�GHYHORSHUV���7KH

REMHFWLYHV�RI�DQ�DGPLQLVWUDWLYH�GDWD�V\VWHP�DUH�GLIIHUHQW�IURP�WKRVH�RI�D�VWDWLVWLFDO�V\VWHP��DV�DUH�WKH

GHILQLWLRQV�DQG�FRQFHSWV���6WDWLVWLFLDQV�DUH�VHOGRP�FRQVXOWHG�LQ�GHYHORSLQJ�WKH�FDSWXUH��HGLW�DQG

LPSXWDWLRQ�V\VWHPV���)XUWKHUPRUH��WKH�VWDWLVWLFLDQ�LV�RIWHQ�JLYHQ�OLWWOH�LQIRUPDWLRQ�UHJDUGLQJ�WKH

SURFHVVLQJ�V\VWHPV��OLWWOH�RSSRUWXQLW\�WR�IROORZ�XS�LVVXHV�ZLWK�UHVSRQGHQWV��DQG�OLWWOH�VD\�LQ�WKH

UHIHUHQFH�SHULRG�RU�WKH�WLPLQJ�RI�WKH�GDWD·V�DYDLODELOLW\�

7KHRUHWLFDOO\��DGPLQLVWUDWLYH�GDWD�VKRXOG�EH�PRUH�UHOLDEOH�WKDQ�VXUYH\�DQG�FHQVXV�GDWD�DV�D�FRQVHTXHQFH

RI�WKH�UHJXODWRU\�V\VWHPV�SXW�LQ�SODFH�WR�UHYLHZ�DQG�YHULI\�WKH�DFFXUDF\�RI�WKH�GRFXPHQWV�DQG�HQIRUFH

FRPSOLDQFH���,Q�UHDOLW\��DGPLQLVWUDWLYH�GDWD�DSSHDU�VXVFHSWLEOH�WR�WKH�VDPH�VRUW�RI�GDWD�FROOHFWLRQ�DQG

WDEXODWLRQ�GLIILFXOWLHV�WKDW�SODJXH�FHQVXV�DQG�VXUYH\�GDWD���7ZR�VHSDUDWH�DGPLQLVWUDWLYH�GDWD�V\VWHPV

FROOHFWLQJ�DQG�FRPSLOLQJ�GDWD�XVLQJ�WKH�VDPH�FRQFHSW�DUH�QRW�QHFHVVDULO\�JRLQJ�WR�SURYLGH�LGHQWLFDO

VWDWLVWLFDO�LQIRUPDWLRQ���7KH�GLIIHUHQFH�LQ�WKH�WUDGH�HVWLPDWHV�EHWZHHQ�&DQDGD�DQG�WKH�8QLWHG�6WDWHV�LV�D

FODVVLF�H[DPSOH���8VLQJ�LQIRUPDWLRQ�IURP�&DQDGLDQ�FXVWRPV�GRFXPHQWV��&DQDGD�SURGXFHV�HVWLPDWHV�RI

LPSRUWV�IURP�WKH�8QLWHG�6WDWHV�DQG�H[SRUWV�WR�WKH�8QLWHG�6WDWHV���6LPLODUO\��8QLWHG�6WDWHV�&XVWRPV

XVLQJ�8QLWHG�6WDWHV�FXVWRPV�GRFXPHQWV�FRPSLOHV�HVWLPDWHV�RI�LPSRUWV�IURP�&DQDGD�DQG�H[SRUWV�WR

&DQDGD���&DQDGLDQ�HVWLPDWHV�RI�LPSRUWV�IURP�WKH�8QLWHG�6WDWHV�GR�QRW�PDWFK�WKH�8QLWHG�6WDWHV�HVWLPDWHV

RI�H[SRUWV�WR�&DQDGD��DQG�&DQDGLDQ�H[SRUWV�WR�WKH�8QLWHG�6WDWHV�GR�QRW�PDWFK�WKH�8QLWHG�6WDWHV

HVWLPDWHV�RI�LPSRUWV�IURP�&DQDGD���$�WHQ�\HDU�MRLQW�HIIRUW�E\�&DQDGD�DQG�WKH�8QLWHG�6WDWHV�WR�UHFRQFLOH

WKH�GLIIHUHQFHV�HQGHG�ZLWK�QR�VDWLVIDFWRU\�VROXWLRQ���,W�ZDV�D�IUXVWUDWLQJ�VLWXDWLRQ�DV�ERWK�DGPLQLVWUDWLRQV

ZHUH�HVVHQWLDOO\�PHDVXULQJ�WKH�VDPH�FRQFHSW�ZLWK�VLPLODU�PHWKRGV�DQG�V\VWHPV���$V�D�FRPPRQ�VHW�RI

HVWLPDWHV�ZDV�LPSRUWDQW�IRU�WUDGH�GLVFXVVLRQV��WKH�DJUHHG�XSRQ�VROXWLRQ�ZDV�WR�VHW�WKH�PHDVXUHPHQW

LVVXHV�DVLGH���,W�ZDV�DJUHHG�WKDW�6WDWLVWLFV�&DQDGD�ZRXOG�DFFHSW�WKH�8QLWHG�6WDWHV�HVWLPDWHV�RI�LPSRUWV

IURP�&DQDGD�DV�&DQDGLDQ�H[SRUWV�WR�WKH�8QLWHG�6WDWHV�DQG�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�&RPPHUFH

ZRXOG�DFFHSW�WKH�&DQDGLDQ�HVWLPDWHV�RI�LPSRUWV�IURP�WKH�8QLWHG�6WDWHV�DV�8QLWHG�6WDWHV�H[SRUWV�WR

&DQDGD�

�� $JULFXOWXUH�6WDWLVWLFDO�6\VWHPV

$JULFXOWXUH�VWDWLVWLFDO�V\VWHPV�DUH�EDVHG�RQ�DQ�LQWHJUDWHG�DUUDQJHPHQW�RI�VWDWLVWLFDO�LQIRUPDWLRQ�IURP

VDPSOH�VXUYH\V��FHQVXVHV�DQG�DGPLQLVWUDWLYH�VRXUFHV���7KH�V\VWHP�LV�D�IUDPHZRUN�IRU�OLQNLQJ

LQIRUPDWLRQ���6WDWLVWLFDO�V\VWHPV�DUH�FRPSOH[�DIIDLUV�WKDW�DUH�XVXDOO\�FRQVWUXFWHG�DV�D�FRQVHTXHQFH�RI�D

ORQJ�HYROXWLRQDU\�SURFHVV�DQG�RIWHQ�DV�SDUW�RI�DQ�LQWHUQDWLRQDO�FRRSHUDWLYH�HIIRUW���7KH�VLPLODULWLHV�LQ

UHTXLUHPHQWV��DQG�WKH�GHVLUH�IRU�FRPSDUDEOH�VWDWLVWLFV�DPRQJ�QDWLRQV��KDYH�PHDQW�WKDW�FRXQWULHV�KDYH

WUDGLWLRQDOO\�FRRSHUDWHG�LQ�WKH�GHYHORSPHQW�RI�VWDWLVWLFDO�V\VWHPV�WKURXJK�RUJDQLVDWLRQV�VXFK�DV�WKH

,QWHUQDWLRQDO�6WDWLVWLFV�,QVWLWXWH��,6,�GHDOW�ZLWK�D�QXPEHU�RI�UHVROXWLRQV�UHJDUGLQJ�DJULFXOWXUH�VWDWLVWLFV�DW



���

WKHLU������PHHWLQJ�LQ�6ZLW]HUODQG���WKH�,QWHUQDWLRQDO�,QVWLWXWH�RI�$JULFXOWXUH�LQ�5RPH��HVWDEOLVKHG�LQ

������LW�LV�WKH�SUHGHFHVVRU�RI�WKH�)RRG�DQG�$JULFXOWXUH�2UJDQLVDWLRQ�RI�WKH�8QLWHG�1DWLRQV���WKH�8QLWHG

1DWLRQV�6WDWLVWLFDO�2IILFH��WKH�,QWHUQDWLRQDO�&XVWRPV�8QLRQ��WKH�2UJDQLVDWLRQ�IRU�(FRQRPLF�&RRSHUDWLRQ

DQG�'HYHORSPHQW��DQG�WKH�8QLWHG�1DWLRQV�(FRQRPLF�&RPPLVVLRQ�IRU�(XURSH���7KHUH�DUH�QRZ�PDQ\

ZHOO�HVWDEOLVKHG�FRQFHSWV��FRQYHQWLRQV�DQG�VWDWLVWLFDO�PRGHOV�WKDW�FRXQWULHV�DUH�HQFRXUDJHG�WR�IROORZ�LQ

GHYHORSLQJ�WKHLU�VWDWLVWLFDO�V\VWHPV���1DWLRQV�WKDW�KDYH�HVWDEOLVKHG�VWDWLVWLFDO�V\VWHPV�KDYH�D�YHVWHG

LQWHUHVW�LQ�WKH�FXUUHQW�FRQFHSWV��PHWKRGV�DQG�FRQYHQWLRQV���7KLV�PHDQV�WKDW�FKDQJH�LV�VORZ�DQG

FRQVLGHUHG��EXW�QRW�EHFDXVH�WKH\�DUH�XQZLOOLQJ�WR�FKDQJH���1DWLRQV�ZLWK�HVWDEOLVKHG�V\VWHPV�KDYH�GDWD

XVHUV�WKDW�ZDQW�FRQFHSWXDO�DQG�PHDVXUHPHQW�FKDQJHV�WR�KDYH�D�PLQLPDO�LPSDFW�RQ�WKH�VWRU\�WROG�E\�WKH

FXUUHQW�DQG�KLVWRULFDO�GDWD�DQG�WKH�LQWHUQDWLRQDO�FRPSDULVRQV���)XUWKHUPRUH��WKH�GHYHORSPHQW�DQG

WHVWLQJ�RI�QHZ�PHWKRGV�WDNHV�WLPH�

,Q�WKHLU�IRUPDWLYH�\HDUV��VWDWLVWLFDO�V\VWHPV�SUHVHQW�D�QDWLRQ·V�VRFLRHFRQRPLF�SURILOH�E\�DVVHPEOLQJ�WKH

DYDLODEOH�DGPLQLVWUDWLYH�LQIRUPDWLRQ���,W�FRQVLVWV��IRU�H[DPSOH��RI�FXVWRPV�GDWD�RQ�LPSRUWV�DQG�H[SRUWV�

YLWDO�VWDWLVWLFV�RQ�ELUWKV��GHDWKV��PDUULDJHV��LPPLJUDWLRQ�DQG�HPLJUDWLRQ��KRVSLWDOL]DWLRQ�DQG�LQIRUPDWLRQ

RQ�GLVHDVHV�DQG�VFKRRO�HQUROOPHQW���7KH�DGPLQLVWUDWLYH�LQIRUPDWLRQ�LV�WKHQ�FRPSOHPHQWHG�E\

LQIRUPDWLRQ�IURP�D�FHQVXV�RI�SRSXODWLRQ��DJULFXOWXUH�DQG�LQGXVWULDO�DFWLYLW\�DORQJ�ZLWK�VXUYH\V�RI�SULFHV

DQG�HPSOR\PHQW��ZKLFK�SURYLGH�IXUWKHU�EDVLF�HOHPHQWV���:LWKRXW�H[FHSWLRQ��PRVW�QDWLRQV�KDYH

VWDWLVWLFDO�V\VWHPV�WKDW�DUH�FRPSRVHG�RI�DGPLQLVWUDWLYH��VXUYH\�DQG�FHQVXV�LQIRUPDWLRQ��EXW�WKH

LQIRUPDWLRQ�LV�QRW�DOZD\V�LQWHJUDWHG�

�� *HWWLQJ�9DOXH�IURP�$GPLQLVWUDWLYH�'DWD

0DQ\�FRXQWULHV�HPSOR\�D�PL[�RI�GDWD�IURP�DGPLQLVWUDWLYH��VXUYH\�DQG�FHQVXV�VRXUFHV��LQWHJUDWLQJ�WKHP

WRJHWKHU�LQ�WKHLU�VWDWLVWLFDO�V\VWHP���7KH�GHJUHH�WR�ZKLFK�WKLV�LV�GRQH��KRZHYHU��GHSHQGV�RQ�D�QXPEHU�RI

IDFWRUV��WKH�PRVW�LPSRUWDQW�EHLQJ������WKH�GHJUHH�RI�PDWXULW\�RI�WKH�FRXQWU\·V�VWDWLVWLFDO�V\VWHP������WKH

TXDOLW\�DQG�DPRXQW�RI�LQIRUPDWLRQ�DYDLODEOH�IURP�WKH�DGPLQLVWUDWLYH�DQG�UHJXODWRU\�SURJUDPV�

����ZHOO�WUDLQHG�DQG�H[SHULHQFHG�VWDII������IXQGLQJ��DQG�����FRRSHUDWLRQ�DPRQJ�JRYHUQPHQW�DJHQFLHV�

&DQDGD�KDV�PRYHG�WR�JUHDWO\�H[WHQG�WKH�XVH�DQG�LQWHJUDWLRQ�RI�DJULFXOWXUDO�DGPLQLVWUDWLYH�GDWD�RYHU�WKH

SDVW����\HDUV���7KLV�KDV�EHHQ�GRQH�IRU�D�QXPEHU�RI�UHDVRQV���)LUVW��DGPLQLVWUDWLYH�GDWD�UHGXFH�WKH�QHHG

WR�DVN�IDUPHUV�ZKDW�WKH\�RIWHQ�SHUFHLYH�WR�EH�QHHGOHVV�TXHVWLRQV��WKXV�KHOSLQJ�WR�UHGXFH�UHVSRQGHQW

EXUGHQ���6HFRQG��VRPH�W\SHV�RI�IDUPV�DUH�GLIILFXOW�WR�LGHQWLI\�EHFDXVH�WKHLU�ODQG�EDVH�LV�YHU\�VPDOO��

7KH�W\SHV�RI�IDUPV�WKDW�DUH�WKH�PRVW�GLIILFXOW�WR�LGHQWLI\�DUH�FKLFNHQ��HJJ��SLJ�DQG�JUHHQKRXVH�IDUPV

EHFDXVH�WKH\�XVH�YHU\�OLWWOH�ODQG��DQG�DOVR�IUXLW�DQG�YHJHWDEOH�IDUPV�ZKLFK�WHQG�WR�EH�FRQFHQWUDWHG�LQ�D

IHZ�VSHFLILF�JHRJUDSKLF�DUHDV���$GPLQLVWUDWLYH�OLVWV�KDYH�KHOSHG�DGGUHVV�WKH�SUREOHP���7KLUG�

H[SHULHQFH�KDV�SURYHQ�WKDW�IDUPHU�VXUYH\V�WHQG�WR�SURYLGH�DQVZHUV�WR�ILQDQFLDO�TXHVWLRQV�WKDW�RYHUVWDWH

H[SHQVHV�DQG�XQGHUVWDWH�VDOHV���)RXUWK��PRVW�DGPLQLVWUDWLYH�GDWD�DUH�RI�JRRG�TXDOLW\��EHLQJ�FRPSLOHG

IURP�GRFXPHQWV�FRPSOHWHG�LQ�RUGHU�WR�PHHW�WKH�UHTXLUHPHQWV�RI�DQ�DJULFXOWXUDO�SURJUDP�RU�WR�HQVXUH

FRPSOLDQFH�ZLWK�JRYHUQPHQW�UHJXODWLRQV���5HYLHZV�DQG�DXGLWV�RI�WKH�UHSRUWHG�LQIRUPDWLRQ�E\�SURJUDP

DGPLQLVWUDWRUV�PHDQ�FRPSOLDQFH�DQG�GDWD�TXDOLW\��LQFOXGLQJ�FRYHUDJH��DUH�XVXDOO\�JRRG�

�� 7KH�,QWHJUDWLRQ�RI�$GPLQLVWUDWLYH�'DWD

��� $GPLQLVWUDWLYH�'DWD�WR�6XSSOHPHQW��&RPSOHPHQW�DQG�5HSODFH�6XUYH\�,QIRUPDWLRQ

,Q�WKH�EHJLQQLQJ��&DQDGLDQ�VWDWLVWLFLDQV�GLG�QRW�LQWHJUDWH�DGPLQLVWUDWLYH�DQG�VXUYH\�GDWD��DOWKRXJK�ERWK

VRXUFHV�ZHUH�XVHG�WR�SUHSDUH�WKH�VWDWLVWLFDO�SXEOLFDWLRQV�RI�WKH�WLPHV���3ULRU�WR�&RQIHGHUDWLRQ�LQ������

&DQDGD�XQGHUWRRN�D�VHULHV�RI�FHQVXVHV�WR�UHFRUG�WKH�DUHDV�XQGHU�FXOWLYDWLRQ�DQG�WKH�QXPEHUV�RI�FDWWOH



���

DQG�VKHHS���7KLV�ZDV�GRQH�DW�IUHTXHQW�EXW�LUUHJXODU�LQWHUYDOV�EHJLQQLQJ�LQ��������7KH�ILUVW�RI�D�VHULHV�RI

UHJXODU�GHFHQQLDO�FHQVXVHV�RI�DJULFXOWXUH�EHJDQ�LQ��������,Q�WKH�FHQVXV�RI�������WKH�ILUVW�FHQVXV�DIWHU

&RQIHGHUDWLRQ��ERWK�FURS�DUHD�DQG�\LHOGV�ZHUH�FROOHFWHG�IRU�WKH�SULQFLSDO�ILHOG�FURSV���,Q�WKH�FHQVXV�RI

������KRUVHV��SLJV�DQG�SRXOWU\�TXHVWLRQV�ZHUH�DGGHG�WR�WKH�OLYHVWRFN�TXHVWLRQV�RQ�FDWWOH�DQG�VKHHS�DQG�

LQ�WKH�FHQVXV�RI�������FROOHFWLRQ�RI�FURS�LQIRUPDWLRQ�ZDV�H[WHQGHG�WR�LQFOXGH�DOO�ILHOG�FURSV

>*RGIUH\�����@�

7KH�VHWWOHPHQW�RI�ZHVWHUQ�&DQDGD�DQG�WKH�UDSLG�H[SDQVLRQ�LQ�&DQDGLDQ�ZKHDW�SURGXFWLRQ�DQG�JUDLQ

H[SRUWV�ZHUH�ODUJHO\�UHVSRQVLEOH�IRU�WKH�&HQVXV�DQG�6WDWLVWLFV�$FW�RI��������7KH�$FW�HVWDEOLVKHG�D

SHUPDQHQW�QDWLRQDO�&HQVXV�DQG�6WDWLVWLFV�2IILFH�ZLWKLQ�WKH�0LQLVWU\�RI�$JULFXOWXUH�FKDUJHG�ZLWK�WKH

UHVSRQVLELOLW\�WR�FROOHFW��DEVWUDFW�DQG�WDEXODWH�FHUWDLQ�FODVVHV�RI�VWDWLVWLFV��LQFOXGLQJ�WKRVH�RI�DJULFXOWXUH��

5HVSRQVLELOLWLHV�DOVR�LQFOXGHG�D�SURYLVLRQ�IRU�WDNLQJ�WKH�IXWXUH�JHQHUDO�GHFHQQLDO�FHQVXV�RI�&DQDGD�DQG

WKH�SRSXODWLRQ�DQG�DJULFXOWXUDO�FHQVXVHV�RI�WKH�3UDLULH�3URYLQFHV�LQ�WKH�PLGGOH�RI�HDFK�GHFDGH�EHJLQQLQJ

LQ������

3ULRU�WR�������WKHUH�ZDV�QR�QDWLRQDO�LQIRUPDWLRQ�RQ�FURSV�DQG�DJULFXOWXUH��ZLWK�WKH�H[FHSWLRQ�RI�ZKDW

ZDV�DYDLODEOH�IURP�WKH�GHFHQQLDO�FHQVXV�RI�DJULFXOWXUH���$W�WKDW�WLPH��WKH�0DULWLPH�SURYLQFHV��2QWDULR

DQG�HDFK�RI�WKH�WKUHH�3UDLULH�SURYLQFHV�SXEOLVKHG�PRUH�RU�OHVV�FRPSOHWH�LQIRUPDWLRQ�RQ�FURSV�DQG

DJULFXOWXUH��KRZHYHU��WKH�HIIRUWV�ZHUH�QRW�FRRUGLQDWHG�DQG�WKH�VWDWLVWLFDO�PHWKRGV�YDULHG�ZLGHO\�DPRQJ

SURYLQFHV���4XHEHF�DQG�%ULWLVK�&ROXPELD�KDG�QR�SURYLQFLDO�DJULFXOWXUH�VWDWLVWLFV�RU�FURS�UHSRUWV���7KH

RQO\�DYDLODEOH�LQIRUPDWLRQ�LQ�WKRVH�SURYLQFHV�ZDV�WKH�GHFHQQLDO�FHQVXV�RI�DJULFXOWXUH�>*RGIUH\�����@�

,Q�������WKH�QDWLRQDO�&HQVXV�DQG�6WDWLVWLFV�2IILFH�ZDV�WUDQVIHUUHG�WR�WKH�'HSDUWPHQW�RI�7UDGH�DQG

&RPPHUFH���,Q�������&DQDGD�SDVVHG�WKH�6WDWLVWLFV�$FW��ZKLFK�JDYH�UHVSRQVLELOLW\�WR�ZKDW�LV�QRZ

6WDWLVWLFV�&DQDGD�WR�HVWDEOLVK�D�FRPSUHKHQVLYH�V\VWHP�RI�JHQHUDO�VWDWLVWLFV�WR�DGGUHVV�WKH�QHHGV�DQG�WKH

GHPDQGV�RI�WKH�WLPHV�>*RGIUH\�����@�

2QH�RI�WKH�PRVW�SUHVVLQJ�SUREOHPV�IDFLQJ�WKH�QHZ�VWDWLVWLFDO�DJHQF\�ZDV�WKH�FRQIXVLRQ�DQG�XQFHUWDLQW\

FDXVHG�E\�WKH�ODFN�RI�FRRSHUDWLRQ�EHWZHHQ�WKH�QDWLRQDO�DQG�SURYLQFLDO�JRYHUQPHQWV���7KH�HVWLPDWHV

SXEOLVKHG�E\�WKH�SURYLQFHV�GLIIHUHG�IURP�WKRVH�RI�WKH�QHZ�QDWLRQDO�VWDWLVWLFDO�DJHQF\�DQG�WKH�FHQVXV�RI

DJULFXOWXUH���7KH�FRQIXVLRQ�UHVXOWLQJ�IURP�PRUH�WKDQ�RQH�RIILFLDO�JRYHUQPHQW�HVWLPDWH�DQG�WKH

GXSOLFDWLRQ�RI�IHGHUDO�DQG�SURYLQFLDO�HIIRUWV�ZDV�UHFRJQLVHG�DV�XQVDWLVIDFWRU\�E\�DOO�JRYHUQPHQWV���7KH

6WDWLVWLFV�$FW�RI������JDYH�WKH�0LQLVWHU�UHVSRQVLEOH�IRU�6WDWLVWLFV�&DQDGD�DXWKRUL]DWLRQ�WR�HQWHU

QHJRWLDWLRQV�ZLWK�WKH�SURYLQFLDO�JRYHUQPHQWV�ZLWK�D�YLHZ�WR�VHFXULQJ�D�EHWWHU�PHDVXUH�RI�FRRSHUDWLRQ��

6LQFH������DQG�WKH�ILUVW�FRRSHUDWLYH�HIIRUWV��WKH�SXEOLFDWLRQV�RI�WKH�QDWLRQDO�DQG�SURYLQFLDO�JRYHUQPHQWV

KDYH�FRQWDLQHG�LGHQWLFDO�ILJXUHV���)HGHUDO�SURYLQFLDO�FRRSHUDWLRQ�UHPDLQV�DQ�LPSRUWDQW�HOHPHQW�RI�WKH

6WDWLVWLFV�$FW�DQG�WKH�XQGHUO\LQJ�SULQFLSDO�EHKLQG�6WDWLVWLFV�&DQDGD·V�DQQXDO�IHGHUDO�SURYLQFLDO�PHHWLQJV

RQ�DJULFXOWXUH�VWDWLVWLFV���7KH�GHWDLOHG�FROOHFWLRQ�DQG�GDWD�VKDULQJ�DUUDQJHPHQWV��KRZHYHU��KDYH

FKDQJHG�RYHU�WLPH�DQG�FRQWLQXH�WR�EH�VRPHZKDW�IOH[LEOH�LQ�FKDUDFWHU�LQ�RUGHU�WR�DGGUHVV�SURYLQFLDO�DV

ZHOO�DV�IHGHUDO�UHTXLUHPHQWV�

8QWLO�������DJULFXOWXUH�VWDWLVWLFV�ZHUH�ODUJHO\�OLPLWHG�WR�FURS�DUHDV�DQG�\LHOGV��OLYHVWRFN�QXPEHUV��DQG

WKH�SURGXFWLRQ��SULFHV�DQG�YDOXH�RI�FURSV��OLYHVWRFN�DQG�OLYHVWRFN�SURGXFWV���$QQXDO�VWDWLVWLFV�RQ�WKH

YLVLEOH�VXSSOLHV�RI�JUDLQ�DQG�RWKHU�DJULFXOWXUDO�FRPPRGLWLHV��H[SRUWV�DQG�LPSRUWV�DQG�WKH�VODXJKWHU�DQG

PDUNHWLQJ�RI�OLYHVWRFN�DQG�DQLPDO�SURGXFWV�ZHUH�WDEXODWHG�IURP�DGPLQLVWUDWLYH�GDWD���,W�ZDV�QRW�XQWLO

�����WKDW�HIIRUWV�ZHUH�PDGH�WR�LQWHJUDWH�WKLV�DGPLQLVWUDWLYH�GDWD�ZLWK�WKH�DQQXDO�DJULFXOWXUH�VXUYH\�GDWD

LQ�DQ�LQSXW�RXWSXW��VXSSO\�GLVSRVLWLRQ��IUDPHZRUN�WR�SURYLGH�ILQDO�FURS�DQG�OLYHVWRFN�HVWLPDWHV��WKXV

HQVXULQJ�WKDW�WKH�KLVWRULFDO�VHULHV�ZDV�FRQVLVWHQW�ZLWK�WKH�GLVSRVLWLRQ�GDWD�RQ�PDUNHWLQJV�DQG�H[SRUWV�



���

6LQFH�������&DQDGD�KDV�PDGH�H[WHQVLYH�XVH�RI�DGPLQLVWUDWLYH�GDWD�RQ�DJULFXOWXUH�SURGXFW�LPSRUWV�DQG

H[SRUWV��GRPHVWLF�PDUNHWLQJV�DQG�OLYHVWRFN�VODXJKWHU�WR�LPSURYH�WKH�TXDOLW\�DQG�UHYLVH�WKH�RIILFLDO

HVWLPDWHV���)RU�WKH����\HDUV�EHWZHHQ������DQG�������DGPLQLVWUDWLYH�GDWD�ZHUH�XVHG�PDLQO\�DV�D

FRPSOHPHQW�WR�VXUYH\�DQG�FHQVXV�GDWD�LQ�WKH�FRQWH[W�RI�VXSSO\�DQG�GLVSRVLWLRQ�DQDO\VLV���'XULQJ�WKDW

SHULRG��DFWLYH�HIIRUWV�ZHUH�PDGH�WR�LGHQWLI\�DQG�HPSOR\�QHZ�DQG�HPHUJLQJ�GDWD�VRXUFHV���,Q�������WKH

HVWDEOLVKPHQW�RI�WKH�&DQDGLDQ�:KHDW�%RDUG�JUHDWO\�LPSURYHG�WKH�TXDOLW\�DQG�WLPHOLQHVV�RI

DGPLQLVWUDWLYH�GDWD�RQ�ZKHDW��RDWV�DQG�EDUOH\�PDUNHWLQJV�DQG�WKH�VXSSO\�DQG�GLVSRVLWLRQ�HVWLPDWHV�RI

JUDLQV���$W�DERXW�WKH�VDPH�WLPH��ZKDW�LV�QRZ�FDOOHG�WKH�&DQDGLDQ�*UDLQ�&RPPLVVLRQ�EHJDQ�WR�SXEOLVK

LQIRUPDWLRQ�RQ�H[SRUWV��D�FRQVHTXHQFH�RI�LWV�LQVSHFWLRQ�DQG�UHJXODWRU\�UHVSRQVLELOLWLHV���,QFUHDVLQJO\

ULJRURXV�LQVSHFWLRQ�DQG�JUDGLQJ�UHJXODWLRQV�KDYH�DOVR�VWHDGLO\�LPSURYHG�WKH�TXDOLW\�DQG�FRYHUDJH�RI

DGPLQLVWUDWLYH�GDWD�RQ�OLYHVWRFN�VODXJKWHU��HJJ�SURGXFWLRQ��GDLU\�SURGXFW�SURGXFWLRQ�DQG�IUXLW�DQG

YHJHWDEOH�PDUNHWLQJV�

7KH�LPSURYHPHQWV�LQ�WKH�VXSSO\�DQG�GLVSRVLWLRQ�WDEOHV�WKDW�EHJDQ�LQ�WKH�����V��ZLWK�WKH�LQFRUSRUDWLRQ

RI�DGPLQLVWUDWLYH�GDWD�RQ�PDUNHWLQJV�DQG�WUDGH��UHVXOWHG�LQ�WKH�SXEOLFDWLRQ�RI�D�QXPEHU�RI�QHZ�YDOXH�

DGGHG�VWDWLVWLFV�RQ�IRRG�VXSSOLHV���7KHVH�GDWD�SURYHG�LQYDOXDEOH�WR�&DQDGD�GXULQJ�WKH�6HFRQG�:RUOG

:DU�LQ�HVWLPDWLQJ�GRPHVWLF�IRRG�UHTXLUHPHQWV�DQG�WKH�DYDLODELOLW\�RI�SURGXFWV�IRU�H[SRUW�WR�DVVLVW�ZLWK

WKH�ZDU�HIIRUW���7KHVH�HVWLPDWHV�RI�GRPHVWLF�IRRG�VXSSOLHV�DUH�VWLOO�FRPSLOHG�LQ�&DQDGD���7KHLU�YDOXH�WR

WKH�DYHUDJH�&DQDGLDQ�LV�QR�ORQJHU�IURP�D�IRRG�VHFXULW\�SHUVSHFWLYH�EXW�LQ�UHODWLRQ�WR�WUHQGV�LQ�WKH

QDWLRQDO�GLHW�DQG�ZKHWKHU��DV�D�QDWLRQ��&DQDGLDQV�DUH�HDWLQJ�D�PRUH�KHDOWK\�GLHW�ZLWK�IHZHU�IDWV�DQG�RLOV

DQG�PRUH�IUHVK�SURGXFWV�DQG�ILEUH���0DQ\�SHRSOH�DQG�FRXQWULHV�LQ�WKH�ZRUOG��KRZHYHU��DUH�VWLOO

FRQFHUQHG�ZLWK�EDVLF�IRRG�VXSSOLHV�DQG�IRRG�VHFXULW\���,QWHUQDWLRQDO�DJHQFLHV��VXFK�DV�WKH�)RRG�DQG

$JULFXOWXUH�2UJDQLVDWLRQ��FRQWLQXH�WR�WDEXODWH�DQG�SXEOLVK�IRRG�VXSSOLHV�E\�FRPPRGLW\�DQG�HQFRXUDJH

DOO�FRXQWULHV�WR�HVWDEOLVK�IRRG�VXSSO\�HVWLPDWLRQ�SURFHGXUHV�DV�DQ�HOHPHQW�RI�WKH�QDWLRQDO�VWDWLVWLFV

V\VWHP�

��� 7KH�6XUYH\�3URFHVV�DQG�$GPLQLVWUDWLYH�'DWD

$GPLQLVWUDWLYH�GDWD�KDYH�QXPHURXV�XVHV�LQ�WKH�VXUYH\�SURFHVV���$GPLQLVWUDWLYH�GDWD�FDQ�EH�XVHG�IRU�

����IUDPH�FUHDWLRQ�DQG�OLVW�PDLQWHQDQFH������VWUDWLILFDWLRQ�DQG�VDPSOH�VHOHFWLRQ������DVVLVWLQJ�ZLWK

HGLWLQJ��LPSXWDWLRQ�DQG�HVWLPDWLRQ��DQG�����FRPSDUDWLYH�DQDO\VLV�ZKLFK�LV�XVHIXO�LQ�YDOLGDWLQJ�VXUYH\

LQIRUPDWLRQ�

7KH�PLG�����V�LQ�&DQDGD�VDZ�WKH�HPHUJHQFH�RI�VXSSO\�PDQDJHPHQW�IRU�FKLFNHQV��HJJV�DQG�PLON�LQ

UHVSRQVH�WR�&DQDGLDQ�DJULFXOWXUH·V�VXFFHVVIXO�FUHDWLRQ�RI�DQ�RYHUDEXQGDQFH�RI�SURGXFWV���7KH�QHZO\

DYDLODEOH�PDUNHWLQJ�ERDUG�VWDWLVWLFV�RQ�SURGXFWLRQ�FRPSOHPHQWHG�WKH�DGPLQLVWUDWLYH�GDWD�DOUHDG\

DYDLODEOH�RQ�PDUNHWLQJV���7KH�VXSSO\�PDQDJHPHQW�ERDUGV�DOVR�PDLQWDLQHG�SURGXFHU�OLVWV�DV�SDUW�RI�WKHLU

UHJXODWRU\�IXQFWLRQ���7KLV�QHZ�LQIRUPDWLRQ�RQ�SURGXFHUV�UDLVHG�WKH�SRVVLELOLW\�WKDW�WKH�LQIRUPDWLRQ

FRXOG�EH�XVHG�WR�LPSURYH�WKH�)DUP�5HJLVWHU��WKH�OLVWLQJ�RI�IDUPHUV�XVHG�WR�GUDZ�VDPSOH�VXUYH\V��

$OWKRXJK�PDUNHWLQJ�ERDUG�OLVWV�GLG�QRW�LQFOXGH�DOO�IDUPHUV��WKH�DQQXDO��XS�WR�GDWH�OLVW�RI�FKLFNHQ��HJJ

DQG�GDLU\�IDUPHUV�RIIHUHG�WKH�SRWHQWLDO�IRU�VLJQLILFDQW�LPSURYHPHQWV�WR�OLVW�PDLQWHQDQFH��EHFDXVH�XQWLO

WKHQ�WKH�)DUP�5HJLVWHU�ZDV�DOPRVW�WRWDOO\�GHSHQGHQW�RQ�WKH�TXLQTXHQQLDO�FHQVXV�RI�DJULFXOWXUH�IRU

XSGDWHV�

7KH�SHULRG�IROORZLQJ������DOVR�PDUNHG�WKH�EHJLQQLQJ�RI�D�PRUH�DJJUHVVLYH�HIIRUW�WR�XVH�DGPLQLVWUDWLYH

GDWD�LQ�RUGHU�WR������LPSURYH�WKH�TXDOLW\�RI�LQIRUPDWLRQ�WUDGLWLRQDOO\�SURYLGHG�E\�VXUYH\V�

����VXSSOHPHQW�VXUYH\�GDWD�WR�UHGXFH�UHVSRQVH�EXUGHQ��DQG�����PDLQWDLQ�WKH�)DUP�5HJLVWHU��

$GPLQLVWUDWLYH�GDWD�DOVR�FRQWLQXHG�WR�EH�XVHG�WR�LPSURYH�WKH�TXDOLW\�RI�RIILFLDO�VWDWLVWLFV�LQ�WKH

IUDPHZRUN�RI�VXSSO\�DQG�GLVSRVLWLRQ�DQDO\VLV�



���

)LJXUH�����7KH�,PSRUWDQFH�RI�'HILQLWLRQV

6RXUFH��+DUULVRQ�DQG�&ORXWLHU��3HRSOH�LQ�&DQDGLDQ�$JULFXOWXUH��6WDWLVWLFV�&DQDGD�������

7KH�XVH�RI�DGPLQLVWUDWLYH�GDWD�WR�LPSURYH�WKH�TXDOLW\�RI�LQIRUPDWLRQ��SUHYLRXVO\�DYDLODEOH�RQO\�IURP�WKH

FHQVXV�RI�DJULFXOWXUH�DQG�VXUYH\V��XQFRYHUHG�QHZ�DQG�QXPHURXV�FKDOOHQJHV���7KH�PRVW�DPELWLRXV

LQLWLDWLYH�ZDV�WKH�:KROH�)DUP�'DWD�3URMHFW��D�SURMHFW�HVWDEOLVKHG�LQ�WKH�HDUO\�����V�WR�DVVHPEOH�DQG

LQWHJUDWH�LQIRUPDWLRQ�WR�SURYLGH�D�VWDWLVWLFDO�LPDJH�RI�´ZKROH�IDUPVµ��QDPHO\�WKHLU�FURS��OLYHVWRFN�DQG

ILQDQFLDO�LQIRUPDWLRQ���7KH�SURMHFW�LQYROYHG�UHFRQFLOLQJ�VXUYH\�FRPPRGLW\�GDWD�DQG�ILQDQFLDO

LQIRUPDWLRQ�IURP�DGPLQLVWUDWLYH�VRXUFHV�WR�SURGXFH�D�YLHZ�RI�WKH�´ZKROH�IDUPµ���,Q�DGGLWLRQ�WR�WKH�ZHOO

DFFHSWHG�XQGHUVWDQGLQJ�WKDW�DGPLQLVWUDWLYH�GDWD�ZHUH�QRW�DOZD\V�DV�WLPHO\�DV�VXUYH\�LQIRUPDWLRQ��WKH

QHZ�XVHV�RI�WKH�GDWD�KLJKOLJKWHG�D�QXPEHU�RI�RWKHU�GLIIHUHQFHV���$GPLQLVWUDWLYH�GDWD�ZHUH�QRW�DOZD\V

FRQFHSWXDOO\�WKH�VDPH�DV�VXUYH\�GDWD�DQG��HYHQ�ZKHQ�WKH\�ZHUH�LGHQWLFDO��WKH�UHSRUWLQJ�RU�FRPSOLDQFH

ZLWK�WKH�SDUWLFXODU�SURJUDP�RU�UHJXODWLRQ�RIWHQ�UHVXOWHG�LQ�TXLWH�XQH[SHFWHG�VWDWLVWLFV�IURP�SURGXFHU

OLVWV�>3XUVH\�����@�

6WDWLVWLFV�&DQDGD�KDV�IRU�VRPH�WLPH�EHHQ�XVLQJ�WD[�UHFRUGV�WR�SURYLGH�HVWLPDWHV�RI�IDUP�H[SHQVHV�LQ�DQ

HIIRUW�WR�UHGXFH�UHVSRQVH�EXUGHQ�>*HOOQHU�����@���7KH������&HQVXV�RI�$JULFXOWXUH�UHSRUWHG��������

IDUPV�DQG���������FHQVXV�IDUP�RSHUDWRUV�LQ�FRPSDULVRQ�WR�WKH���������LQGLYLGXDOV�ZKR�ILOHG�����

IDUP�WD[�UHWXUQV���)LJXUH���SURYLGHV�D�JUDSKLF�H[SODQDWLRQ�RI�VRPH�RI�WKH�FRPSOH[LW\���$�FDXWLRQDU\

QRWH�IRU�WKH�GLDJUDP�LV�WKDW�LW�LV�QRW�WR�VFDOH�DV�HIIRUWV�WR�HVWLPDWH�WKH�QXPEHU�RI�LQGLYLGXDOV�LQ�HDFK�RI

WKH�RYHUODS�JURXSV�ZHUH�QRW�VXFFHVVIXO���&RQVHTXHQWO\��LW�LV�QRW�D�JRRG�LQGLFDWRU�RI�WKH�UHDO�VL]H�RI�HDFK

JURXS�RU�WKH�DFWXDO�DPRXQW�RI�RYHUODS�



���

8QGHUVWDQGLQJ�WKH�XQGHUO\LQJ�FRQFHSWV�DQG�GHILQLWLRQV�RI�HDFK�GDWDEDVH�LV�FULWLFDO�WR�WKH�VXFFHVV�RI�GDWD

LQWHJUDWLRQ�LQLWLDWLYHV���)RU�H[DPSOH��WKHUH�LV�QR�OLPLW�WR�WKH�QXPEHU�RI�WD[�UHWXUQV�WKDW�PD\�EH�ILOHG�RQ

D�IDUP�RSHUDWLRQ�QRU�GRHV�D�WD[ILOHU�KDYH�WR�EH�D�IDUPHU�WR�UHSRUW�LQFRPH�IURP�IDUPLQJ���/DQGORUGV�

LQYHVWRUV�RU�WKH�VSRXVH�DQG�FKLOGUHQ�RI�IDUPHUV�FDQ�DOO�EH�IDUP�WD[ILOHUV���6WDWLVWLFDO�V\VWHPV�DUH�D

FRQVHTXHQFH�RI�HYROXWLRQ��DQG�WKH�OHYHO�RI�GDWD�LQWHJUDWLRQ�WKDW�LV�DFKLHYHG�LV�RIWHQ�DQ�LQGLFDWLRQ�RI�WKH

GHJUHH�RI�V\VWHP�GHYHORSPHQW���7R�DGG�WR�WKH�FRPSOH[LW\�GHVFULEHG�LQ�)LJXUH����LW�DSSHDUV�WKDW�D

VXEVWDQWLDO�QXPEHU�RI�FHQVXV�IDUPHUV�GR�QRW�ILOH�IDUP�WD[�UHWXUQV���7KHVH�IDUPHUV�DUH�QRW�HYDGLQJ�RU

DYRLGLQJ�WD[HV��WKH\�GLG�FRPSOHWH�D�WD[�UHWXUQ��EXW�LW�ZDV�QRW�D�IDUP�WD[�UHWXUQ�

(IIRUWV�KDYH�EHHQ�XQGHUZD\�IRU�VRPH�WLPH�WR�PDLQWDLQ�WKH�)DUP�5HJLVWHU�ZLWK�LQIRUPDWLRQ�IURP

SURGXFHU�PDUNHWLQJ�ERDUGV�DQG�IDUPHU�DVVRFLDWLRQV���:LWK�WKH�OLVWV�EHLQJ�LQFRPSOHWH��KRZHYHU�

SURJUHVV�KDV�EHHQ�PRGHVW���0DUNHWLQJ�ERDUG�OLVWV�RQO\�LQFOXGH�SURGXFHUV�RI�WKH�SURGXFW�IRU�ZKLFK�WKH

ERDUG�KDV�MXULVGLFWLRQ���,Q�WKH�FDVH�RI�SURGXFHU�DVVRFLDWLRQV��QRW�DOO�SURGXFHUV�DUH�PHPEHUV���,Q

DGGLWLRQ��QRW�DOO�ERDUGV�DQG�DVVRFLDWLRQV�KDYH�EHHQ�ZLOOLQJ�WR�VKDUH�WKHLU�LQIRUPDWLRQ���6RPH�ZRUN�ZDV

XQGHUWDNHQ�LQ�DQ�DWWHPSW�WR�XVH�LQIRUPDWLRQ�IURP�IDUP�PDJD]LQH�DQG�QHZVSDSHU�VXEVFULSWLRQ�OLVWV�IRU

OLVW�PDLQWHQDQFH��EXW�LW�ZDV�QRW�SDUWLFXODUO\�VXFFHVVIXO��DV�WKHUH�ZHUH�WRR�PDQ\�QRQ�IDUP�VXEVFULEHUV�RQ

WKH�OLVWV�IRU�WKHP�WR�EH�XVHIXO�
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